The emerging concept of planetary health-defined as the interdependent vitality of all natural and anthropogenic ecosystems (social, political, and otherwise)-emphasizes that the health of human civilization is intricately connected to the health of natural systems within the Earth's biosphere. In the clinical setting, narrative medicine underscores the importance of absorbing, reflecting upon, and responding to the narratives-the stories-conveyed by patients. Education and interventions using the tenets of narrative medicine have demonstrated value to both patient and provider. Given the grand interconnected challenges of our time-compounded by misinformation and quasi-scientific narratives propagated by the ideology of neoliberalism-we argue that the principles and practice of narrative medicine can be applied on a larger scale, one with planetary health in mind. The role of beliefs, expectations, and agency-mindsets-in the link between narrative and planetary health are emphasized. We use a story of our own to demonstrate that the biological buffering capacity in response to a fast-food meal does not sit on a level socioeconomic playing field. Patient, community, and global health narratives are melding with powerful narratives set by commercial entities. The success of planetary health as a new concept will be strengthened by attention to the ways in which storytelling can influence positive change. No less important is an understanding of the ways in which stories contribute to what ails person, place, and planet.
Introduction
"The patient has a story to tell; its theme is a lifeworld problem. In telling her story she is interrupted by the physician speaking in the voice of medicine" Elliott G. Mishler, MD, The Discourse of Medicine, 1984 [1] In the halls of academia, the word 'narrative' has long since been a fundamental currency within the arts and humanities. Only recently has it penetrated the highly-selective, semi-permeable lexicon of medical, physical, and biological sciences. For example, a simple PubMed search reveals that in 1980, the word, narrative, appears in the article title, abstract, and/or as a keyword only 14 times during the year. In the year, 2000, this number had increased to 248 articles; but this pales in comparison to 2018-the word narrative appeared almost 4500 times.
Thus, narrative is the act of taking connected chain-links of knowledge, or events, and relating them to others; this relating of knowledge can be accomplished in many ways, most notably through the written word, oration, film, and creative imagery. Narrative, and its related construct of 'story', can also be found in a single piece of art.
Storytelling-the development and sharing of particular narrative messages-is considered a human universal; that is, storytelling is a feature of culture, society, language, behavior, and psyches the world over, without known exceptions [2] . Research involving the few remaining traditional hunter-gatherer groups-societies most reflective of our ancestral experience-demonstrates that storytelling has been an evolutionary asset. In particular, storytelling promotes cooperative social behavior, equity, and egalitarianism, and skilled storytellers are highly prized social partners within groups, even more so than effective foragers [3] .
In particular, the stories we tell our children are of vital importance in promoting healthy mindsets during early life, when many value systems become established, including those related to empathy as well as social and environmental concern. As such, childhood can be viewed as a powerful window to achieve a frameshift in attitudes, which can influence the future 'health' trajectory of individuals, communities, and the wider environment. Our future increasingly depends on stories that promote a 'planetary health psyche' and translate into strong pro-health, pro-social, and pro-environmental attitudes and behaviors for future benefits at all scales ( Figure 1 ).
Although it is argued here that 'narrative' has been hijacked in ways that compound global challenges-accelerating humanity into a strange era dubbed 'post-truth' [4] -when properly deployed within science and medicine, it can provide a pathway to trust at all scales. This is particularly important at a time when trust in institutions-including medicine-is declining [5, 6] . As we argue here, thoughtful incorporation of narrative in science and medicine-not simply a trendy word, but all that narrative represents about the past, present, and future-is a sign of optimism in the face of pressing global challenges. The stories we tell our children shape life-long attitudes to personal and planetary health, and the values that determine how they see themselves and the world around them. Our future depends on stories that promote a 'planetary health psyche' and translate into strong pro-health, prosocial, and pro-environmental attitudes and behaviors for future benefits at all scales.
Planetary health is defined as the interdependent sustainable vitality of all natural and anthropogenic ecosystems (social, political, and otherwise) [7] . It is our contention that in the context of planetary health, narrative is no longer an 'add-on' within science and medicine. Rather, in the Anthropocene epoch-and its current era of widely-distributed misinformation-narrative is a necessity. Here, we describe how the lessons of narrative medicine can be applied to planetary health, positively influencing health and vitality at scales of person, place, and planet. Furthermore, since Figure 1 . The stories we tell our children shape life-long attitudes to personal and planetary health, and the values that determine how they see themselves and the world around them. Our future depends on stories that promote a 'planetary health psyche' and translate into strong pro-health, pro-social, and pro-environmental attitudes and behaviors for future benefits at all scales.
Although it is argued here that 'narrative' has been hijacked in ways that compound global challenges-accelerating humanity into a strange era dubbed 'post-truth' [4] -when properly deployed within science and medicine, it can provide a pathway to trust at all scales. This is particularly important at a time when trust in institutions-including medicine-is declining [5, 6] . As we argue here, thoughtful incorporation of narrative in science and medicine-not simply a trendy word, but all that narrative represents about the past, present, and future-is a sign of optimism in the face of pressing global challenges.
Planetary health is defined as the interdependent sustainable vitality of all natural and anthropogenic ecosystems (social, political, and otherwise) [7] . It is our contention that in the The contemporary history of narrative medicine takes its shape in the early 1990s; during this time several physicians and medical school educators began publishing journal articles with titles, such as "Medicine as Storytelling" [19] , "The Use of Narrative in the Doctor-Patient Encounter" [20] , "Narrative and Medicine" [21] , and "Medical Interpretation: Implications of Literary Theory of Narrative for Clinical Work" [22] . Coincident with these technical articles was a surge in popularity of lay press books written by physicians-exemplified by neurologist Oliver Sacks and others-in which the stories of patients are artfully retold by the healer.
This period also marked a massive rise in the popularity of alternative systems of healing; many scholars interpreted this as a surrogate marker for some of the deficits in the biomedicine-dominated practice of Western medicine [23] . The study of alternative systems of medicine is, by-and-large, the realm of placebo studies [24] . We will turn our attention to placebo and its connection to storytelling in more detail later. For now, we simply point out that among the primary reasons for visiting alternative providers, patients cite 'time with the provider' and 'feeling listened to' [25] .
In medicine, time spent with patients was shrinking, and even within the confines of shorter visits, patients were provided 18 s to provide their narrative before being interrupted [26] (this continues to be an issue of major concern [27] ). Aspects of the patient story are often dismissed as 'anecdote', and thus of lesser value in a medical culture that minimized the psychosocial in the biopsychosocial paradigm. Although the successes of biomedicine and the importance of competency in the scientific-technological aspects of medicine are undeniable, this very success might run the risk of obscuring the need to accumulate nontechnical skills-competencies that might further enhance beneficial outcomes for both the patient and physician [28, 29] .
In a landmark paper in the Journal of the American Medical Association (JAMA) (2001), narrative medicine was formally proffered by the physician, Dr. Rita Charon, as a model for empathy, reflection, professionalism, and trust. "Along with scientific ability, physicians need the ability to listen to the narratives of the patient, grasp and honor their meanings, and be moved to act on the patient's behalf. This is narrative competence, that is the competence that human beings use to absorb, interpret, and respond to stories", wrote Charon. Narrative medicine was described as a framework that provides all physicians with "skills, methods, and texts to learn how to imbue the facts and objects of health and illness with their consequences and meanings" [30] . Now cited over 1700 times on Google Scholar, there is little doubt that Charon's narrative medicine paper-published in one of the leading biomedicine journals-was the fountainhead of an inevitable movement. Central to the movement is the idea that narrative is both a source of knowledge-a rich pool of vital information provided by the patient-and, in the hands of the competent clinician, a medical 'device' to be employed [31] . Narrative competency involves immersion in the situation of the individual providing the story-their biological, psychological, social, economic, and cultural lived experience-while recognizing the meaning of the events as they are described.
The competent physician bears witness to the sufferer, which in turn increases the likelihood that the 'whole story', with its clinically-relevant pieces, will be revealed. In addition, narrative medicine argues that the skill of physician self-reflection-a central feature of competency-encourages greater empathy and resilience for both patient and healer. Finally, it has also been argued that narrative skills increase the likelihood that physicians will envision, and more effectively communicate, the stories of medical science. Thus, narrative competency has the potential to strengthen professionalism while increasing public trust.
The practical application of narrative medicine includes open-ended questions and first-visit opening questions, such as "What would you like me to know about you?", before engaging in specific queries on symptoms. It also includes uninterrupted listening and identification of key words or metaphors within the patient narrative. In the realm of self-reflection, the physician examines potential assumptions about the patient and at what point an assumption or stereotype (for example, on patient obesity) may have entered into the alliance. Asking the patient questions, such as "What do you think is going on?", can allow a story to unfold, facilitating attributions and exploration of patient fears [32] . In addition, the practical application of narrative medicine includes writing; creative and/or reflective writing on the part of the clinician. In particular, the development of a 'parallel chart' is encouraged, one distinct from the usual "SOAP" (subjective, objective, assessment, plan) patient chart. The parallel chart is a post-visit reflection that explores thoughts, feelings, and additional questions that were brought forth by the patient visit [33] . Charon describes the advantages of training in the practice this way: "When learners are asked to represent complex events or states of affairs in words, they confer form on otherwise formless situations. The very conferring of form-as a short story, a poem, an obituary, a love letter-makes visible an invisible situation, otherwise marooned in some chaotic memory . . . with practice, we can improve this native ability to enter others' narrative worlds and to visualize others' perspectives on these worlds." [34] .
In short, narrative medicine operates from the perspective that patients are more than the sum of their symptoms, and that careful attention to the personalized narratives can reveal clinically-relevant knowledge. This narrative knowledge will, in turn, beneficially influence diagnosis, treatment, and preventive care advice. On the provider end of the equation, research shows that narrative medicine is well received by healthcare providers and students (improving communication skills, personal growth, inter-professional bonds, and occupational satisfaction) [35] [36] [37] , reduces emotional exhaustion [38] , and increases enduring empathy [39, 40] . On the patient outcomes side, the research remains thin and lacks specificity [41, 42] ; however, there is some evidence that narrative approaches lower polypharmacy, over-diagnosis, and the ordering of unnecessary tests [43] and improve objective markers of health [44] .
Although narrative medicine can be an essential tool throughout clinical care, it is in the context of NCDs where it might offer its greatest potential. Unhealthy dietary choices, sedentary behavior, excess alcohol/substance abuse, and tobacco use are the primary factors in the annual burden of mortality and chronic disease [45] [46] [47] . NCD-related mortality statistics belie the preceding loss of individual and community vitality, and quality of life. In reality, the root lifestyle causes of NCDs are taking both years from life, and life from years [48] . Understanding the stories of patients (and, as we will discuss in detail shortly, the forces that interfere with the adoption of healthy lifestyles) can clear a path to meaningful change.
Narrative Medicine, at Large
"Planetary health-the health of human civilisations and the ecosystems on which they depend-has evolved into a capacious interdisciplinary inquiry. Yet it is neither capacious nor interdisciplinary enough. Planetary health, at least in its original conception, was not meant to be a recalibrated version of environmental health, as important as environmental health is to planetary health studies. Planetary health was intended as an inquiry into our total world. The unity of life and the forces that shape those lives" [49] The quote above, from Lancet Editor-in-Chief Dr. Richard Horton, highlights that planetary health is more than specific units of analysis, single exposure indicators, and/or jargon related to quantitative toxin-based environmental impact assessments. Of course, those are important. However, in order for scientists to see the relevancy of each other's work (or even the relevancy of one's own work) in solving interconnected global challenges [50] , and for physicians to take action as engaged educators in the context of planetary health [51] , an efficient narrative is a necessity.
It is our contention that the skills of narrative competency, those at the heart of narrative medicine, can aid in the awareness of planetary health. As mentioned, in clinical settings, narrative competency involves immersion in the situation of the individual. At larger scales, narrative 'medicine' for the planet involves immersion in the interconnected, interdependent systems of life. If the health of the person in the waiting room is intimately connected to the sustainable vitality of all ecosystems, then how best to convey that message?
The competencies of narrative medicine are essential to 'narrative' and storytelling within science communication. Science (and thus scientific medicine) has a crisis of misinformation on its hands [52, 53] , made worse by the shifting cultural sands of what defines expertise and who, precisely, should be trusted as 'experts' [54] . Falsehoods spread through internet and social media channels, even more readily than truths; this may be due to the way such stories induce anxiety, disgust, and surprise [55] . Even a single piece of visual art (say, an image of a crying child accompanying a vaccine article [56] ) can compromise public health goals. There is a strong likelihood that a patient in the waiting room (or community members at large) have been exposed to falsehoods-fear, shock, and disgust might be absorbed into their own subsequent health narratives.
At least one part of the pathway forward requires a better understanding of the way falsehood exposure and narrative is used to capture emotions, and ultimately beliefs [57] . Consider laboratory research that manipulates vaccine narratives as presented by a fictional parent or a doctor. The 'knowledge' is transmitted along linear chains of confederates; researchers find that experience-based views held by a parent (including the benefits of vaccines) is far better transmitted than the medical-based view held by the doctor. The narrative and the source influences vaccine uptake [58] ; trying to counteract vaccine hesitancy (let alone unbridled anti-vaccine pseudoscience) with authoritarian narratives does not move the needle (literally and figuratively) [59, 60] .
The application of narrative in science communication (SciComm), while essential, requires caution. If narrative is employed in SciComm simply to persuade an 'ignorant' public-unknowing in the ways of science-that it needs protecting, it can appear as a public relations campaign in virtue-signaling. There are many cultural examples of such measures backfiring-it can send an elitist message that science does not trust the public [61] .
It has also been pointed out that narrative messaging is in many ways an "unscientific" way of knowledge production; that is, it is distinct from the scientific reasoning used to search for truths [62] . Reliance upon narrative without a simultaneous reminding of the need for scientific reasoning can impair the quest for truths about the natural world, and elevate the anecdote. Thus, science-based stories might be best constructed in ways that celebrate both the humanism involved in tackling the interconnected grand challenges of our time, and the ways in which scientific reasoning has overcome obstacles.
However, in the context of the science of health and vitality, it is important to point out that science is not always virtuous. How did we get to Anthropecene Syndrome? Humans (and their funding 'appendages') decide upon the "obstacles" worthy of overcoming. Patients, communities, and policy makers should be fully aware that while one scientist is working on the obstacles of infectious disease (e.g., vaccine development), another is using scientific reasoning to overcome the "obstacle" of how to make already-ultra-processed foods even more palatable [63, 64] .
The story of Jonas Salk and the polio vaccine might provide the ideal example of relatable narrative and scientific reasoning. Salk arrived at an understanding of disease complexities by visualizing himself as a virus-"I tried to put myself in the place of the virus, and the immune system, and see how they would behave and why" [65] . However, Salk has another elegant 1955 story that conflicts with the neoliberal 'ownership' narrative that has since been absorbed by science and medicine.
He was asked who, or what, entity maintained patent ownership of the vaccine that would transform planetary health. "Well, the people I would say. There is no patent. Could you patent the sun?" responded Salk. Today, in an era of extraordinary medical costs and complex psychosocially-driven NCDs, medical science narratives need to be truthful about the fact that science is a human endeavor. Who decides what truths are worthy of pursuit? Does the race to intellectual 'property' act as an impediment to health equity and planetary health? [8] . The person in the waiting room-unduly influenced by fake news-needs to be (re)assured.
Beliefs, Narrative, Mindsets
"Narrative art, by virtue of its form, matches the belief structure implied by an ongoing life. The beliefs . . . that can be inferred from a particular narrative may either reinforce or challenge the beliefs of its readers or hearers, but the potential for significant engagement between the beliefs of the narrative determined by its form and the belief structure of the reader is crucial to the relation of narrative to human life" Wesley A. Kort, PhD, 1985 [66] Central to stories of health at all scales is the word, belief(s)-the messy material upon which narrative is built and interpreted. The patient and the healer bring unique sets of beliefs, expectations, and agency (motivations to work toward specific goals) to the intimate encounter. By default, this necessitates discussions of 'mindsets' and/or the broad term 'placebo effect' (Figure 2) . The placebo effect has been thoughtfully defined as "a bodily change due to the symbolic effects of a treatment or treatment situation and not due to its pharmacologic or physiologic properties" [67] ).
Challenges 2019, 10, x 7 of 25 effect has been thoughtfully defined as "a bodily change due to the symbolic effects of a treatment or treatment situation and not due to its pharmacologic or physiologic properties" [67] ). Note that what constitutes a "placebo" should not be confined or restricted since there are wideranging treatment situations capable of provoking symbolic effects. In other words, a placebo cannot be narrowed to "inert" pills, injections, and the like. The psychological and biological effects are what matter. The extent to which the symbols of healing can induce bodily change-let us say lower pain or improve depressive symptoms-are based on the beliefs and expectations held by patients [68] [69] [70] . Nocebo effects are also highly relevant. For example, beliefs concerning the dangers and sideeffects of drugs can manifest as bodily changes also, but not in the desired direction [71, 72] .
In 1910, Flexner referred to patients drawn to traditional systems of healing and responsive to its placebo effects as medical dissenters: "certain profound characteristics in one way or another support the medical dissenter; now, the primitive belief in magic crops up in his credulous respect for an impotent drug" [73] . The Flexner teaching model-aided by subsequent advances in laboratory-based biomedicinesidelined placebo to the stuff of superstitions. However, in 1977, the famed placebo researcher, Henry Beecher, said "Today's medicine, which many find irrelevant to the patients' needs, is the fruit of Flexner's report"-Beecher also preferred to think of medicine "as a branch of sociology" [74] . It has been no coincidence that the rise of narrative medicine has occurred in parallel with placebo studies; both are a product of Western medicine's slow crawl (back) to the realization that psychosocial factors play an enormous role in health-causes, consequences, prevention, and treatment.
The narratives provided on product labels-symbolism found in text, branding, and imageryinfluence health-related psychobiological outcomes [75, 76] . Extensive studies using objective physiological markers now demonstrate that levels of expectancy concerning treatments-even if those treatments are drops of water or sugar pellets-produce biological changes [77, 78] .
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In 1910, Flexner referred to patients drawn to traditional systems of healing and responsive to its placebo effects as medical dissenters: "certain profound characteristics in one way or another support the medical dissenter; now, the primitive belief in magic crops up in his credulous respect for an impotent drug" [73] . The Flexner teaching model-aided by subsequent advances in laboratory-based biomedicine-sidelined placebo to the stuff of superstitions. However, in 1977, the famed placebo researcher, Henry Beecher, said "Today's medicine, which many find irrelevant to the patients' needs, is the fruit of Flexner's report"-Beecher also preferred to think of medicine "as a branch of sociology" [74] . It has been no coincidence that the rise of narrative medicine has occurred in parallel with placebo studies; both are a product of Western medicine's slow crawl (back) to the realization that psychosocial factors play an enormous role in health-causes, consequences, prevention, and treatment.
The narratives provided on product labels-symbolism found in text, branding, and imagery-influence health-related psychobiological outcomes [75, 76] . Extensive studies using objective physiological markers now demonstrate that levels of expectancy concerning treatments-even if those treatments are drops of water or sugar pellets-produce biological changes [77, 78] .
The biological consequences of expectancy derived through storytelling could have significant benefits when viewed through the lens of sociobiological evolution [79] . Consider the famous "Ice Man" (who lived 5300 years ago)-analysis shows that he, like many of our ancient ancestors, used medicinal herbs, including those that are the basis of contemporary antimicrobials, analgesics, and laxatives [80] . Today, the strict limits of evidence-based medicine would consider these "useless". However, beyond the direct physiological effects (whatever they might be), the expectations concerning medicinal, plant-derived agents surely had survival value to the Ice Man and his kin.
The emerging research on open-label placebos illustrates the power of beliefs and 'the story'. Even when subjects are explicitly informed that an agent or suggestion is 'inert'-in that it has no direct biological relevance to illness-beneficial health-related outcomes are still realized [81] [82] [83] [84] [85] [86] [87] [88] ; these studies are challenging the Flexner-inspired narratives. Not only are medical journal editorials encouraging clinicians to stay well versed in the realm of placebo studies [89] , some state that it is clearly ethical to foster the placebo effects, and are asking medicine-at-large whether or not it is ethical to allow "the patient suffer in the name of truth or to expose him or her to nocebo effects" [90] .
A greater understanding of expectancy-how beliefs are formed and how they might change during treatments-has the potential to transform clinical practice [91] [92] [93] [94] ; for now, the first Expert Consensus on the Implications of Placebo and Nocebo Effects for Clinical Practice (2018) [95] concludes with five action points:
1.
Consider placebo effects as part of regular treatment; 2.
Inform patients about placebo and nocebo effects in such a way that treatment effects are maximized and side effects are minimized; 3.
Ensure a patient-clinician relationship that is characterized by trust, warmth, and empathy to maximize placebo effects and minimize nocebo effects; 4.
Train health-care providers in patient-clinician communication to maximize placebo effects and minimize nocebo effects; and 5.
Prefer open-label rather than hidden placebo prescription in those cases where there is evidence for efficacy and where prescribing a placebo is legal [95] .
The exciting advances in placebo studies-especially when intersecting with the parallel topic of narrative medicine-provide an opportunity for expansive discussions on community and planetary health. Engaging narratives-just like the symbols of healing-are well capable of influencing bodily systems, including cardiac and electrodermal activity, oxytocin release, and objective brain measurements [96] [97] [98] . With greater knowledge of the components of stories that are most likely to provoke physiological responses, there is hope that narratives of planetary health-even those that might challenge existing belief systems-can be constructed in ways that lead to meaningful action. Importantly, the 'benefits' of the placebo (through clinician warmth, empathy, patient engagement, and support) may not be distributed equally in society. Rather they may be yet one more component of health disparities [99] . For example, research indicates that patients in disadvantaged areas perceive the empathy of their physicians to be much lower than that afforded to physicians in affluent areas [100, 101] , and perceptions of physician empathy are associated with good medical outcomes [102, 103] . Moreover, alternative systems of healing, steeped in placebo therapeutics, are often directed at (and consumed by) socioeconomically privileged groups [104, 105] .
In sum, there are many ways in which the study of mindsets-and the lessons already learned from placebo studies-can be applied on a larger scale. In the clinic, it is clear that expectancies are influenced by the cultural mindsets and contexts large and small [106, 107] . It seems obvious that the factors which foster positive expectancies-empathy, competence, trust, warmth, assurance, respectful discourse-are of relevance at community and global levels. In the planetary health context, the Earth can play the role of both the patient and provider-hence, a universal narrative for a healthy planet is an imperative [108] [109] [110] .
Narrative, Neoliberalism, NCDs-Beyond Narrow Clinical Confines
"Narrative medicine was born from the crises engendered by the new market commandism-that is, the neoliberal fix-that economic and political elites across the Global North adopted in the wake of mass protracted struggles for economic redress and social inclusion that the 1960s and 1970s ushered in, and that still resound to this day".
Edgar Rivera Colon, PhD. In, Principles and Practice of Narrative Medicine, 2017 [111] Part of the maturation of a discipline or concentrated subject matter is the application of critical discourse; the quote above from Dr Colon dares to examine the roots of narrative medicine. It exemplifies material excluded from discussions of narrative medicine as they took shape in the leading Western biomedicine journals. Certainly nothing of this flavor appeared in JAMA [30] , the Annals of Internal Medicine [112] , or the New England Journal of Medicine [113] when narrative medicine was introduced.
Perhaps out of necessity (in order to gain access to leading biomedical journals), it tells a comfortable tale of physicians being powerful beings-in the words of the author, "anointed as agents of social control who deploy special powers to rescue, heal, and take command". The JAMA paper elides even superficial discussions of social dominance orientation, authoritarianism, elitism, power, and neoliberalism within Western medicine [114] [115] [116] , or the ways in which it has contributed to disparities [117] . It leaves out the storied reasons-some elegantly outlined by Dr Colon-that narrative medicine became a necessity in the first place.
At inception, narrative medicine overlooked the fact that Western biomedicine and its institutionalized delivery has a narrative of its own; as others have pointed out regarding specialized, non-technical 'competencies'-like cultural competency-the power dynamic of Western medicine is often assumed to be normative and just [118] . Medical students are asked to learn about 'others' (often the minority) and self-reflect from the 'we in medicine' perspective; missing is the mandate to reflect upon the cultural 'us' (that is, the culture of Western medicine of which the physician is a team member) and the privileged structure from which the absorption of narrative takes place [119, 120] .
Some 70%-90% of NCDs are attributable to environmental differences over time-genetic determinants are relatively small [121] . In the United States, provider-driven clinical care is estimated to account for only 16% of the modifiable determinants of healthy outcomes within the population; the bulk of health determinants among Western populations are found in socioeconomic factors and health behaviors [122] . As mentioned earlier, lifestyle and environmental exposures are the drivers of NCD-related early mortality.
It is difficult to discuss NCDs or narrative medicine at any depth without considering the neoliberal ideology that pushes short-term economic interests and drives materialism around the globe. Neoliberalism emphasizes possessive individualism, acquisition, competition, and 'ownership' into social, cultural, political, and scientific arenas. Its policies and practices are maintained through dynamics of power associated with affluence, militarism, and coercive relations [123] [124] [125] . Neoliberalism proffers that the sole responsibility for health and healthy behaviors sits with the individual.
In the name of personal "freedom"-since the individual is the primary holder of preventive strategies for one's own health-neoliberalism offers products and services for individuals with mental distress, obesity, type II diabetes, and other NCDs. Solutions to 'undo' the consequences of the heavily marketed drivers of NCDs-the sort that everyone except the 'undisciplined' enjoy in moderation and as "part of a balanced diet"-take the form of highly-marked-up healthcare, medical technology, medical devices, patent-protected pharmaceuticals (especially psychotropic medications), dietary supplements, etc. [8] .
Teams of international marketing scientists are hard at work peeling back the structural layers of a 'brand story' in order to maximize persuasion, to 'arouse consumer brand fantasy' [126] , and to develop stories that inspire consumers on their quest to a 'hedonic multisensory experience' [127] . Put simply, neoliberalism is fascinated by the key components of persuasive narrative. While unabashedly exhausting the Earth's resources, neoliberalism continues to provide immense consumer choices, including the ultra-processed foods, sweetened beverages, alcohol, tobacco, etc., that contribute to NCDs [128] .
Neoliberalism obviously privileges the 'bio' within the biopsychosocial paradigm. However, its narratives also obfuscate the biological consequences of the otherwise meaningful connections between the social and the psychological [129] . For example, neoliberalism 'tells' individuals that if they are in debt, it is their fault. Absorbing this view into the psyche-that is, that personal debt is a failure-is associated with higher blood pressure and adiposity [130] . We will examine this in more detail when we take up the case of the McDonald's ® Meal below.
Undoubtedly, personal responsibility is important in human health; but NCDs do not appear at random in Westernized nations (Figure 3) . They cluster such that the burden is shouldered by the socioeconomically disadvantaged. Narratives behind the non-random incidence of NCDs can describe an unwillingness to upend the status quo that otherwise maintains grotesque health inequalities and ignores how policies influence the lifestyle aspects of health-the causes of the causes [131, 132] . Disadvantaged individuals and communities are provided with the same advice as the affluent-eat healthy, exercise, refrain from tobacco use, and avoid excess alcohol-but the lifestyle playing field is not level. describe an unwillingness to upend the status quo that otherwise maintains grotesque health inequalities and ignores how policies influence the lifestyle aspects of health-the causes of the causes [131, 132] . Disadvantaged individuals and communities are provided with the same advice as the affluent-eat healthy, exercise, refrain from tobacco use, and avoid excess alcohol-but the lifestyle playing field is not level. In the leafy, affluent neighborhood, access to healthcare is more assured, as is greater access to healthy foods within well-stocked supermarkets. In addition, there are more likely to be safe, wellmaintained parks and vegetation-rich areas of green space. However, as we shall discuss below, the affluent neighborhood is also defined by absences-it is not just greener, it is less grey.
Green space has its opposite pole, something we have previously defined as 'grey space' [133, 134] ; these are areas not only deficient in quality parks and vegetation-dense areas for recreation. Grey space is also characterized by the presence of the unhealthy commercial determinants of health -greater industrial activity, higher concentrations of fast food outlets, convenience stores, bars, liquor stores, and tobacco vendors. For example, in the United Kingdom there are five times as many fast-food outlets in disadvantaged areas vs. affluent communities [135] . Moreover, they cluster with alcohol, tobacco, and gambling outlets [136] .
However, grey space is also marked by more than easily-identifiable physical structures and In the leafy, affluent neighborhood, access to healthcare is more assured, as is greater access to healthy foods within well-stocked supermarkets. In addition, there are more likely to be safe, well-maintained parks and vegetation-rich areas of green space. However, as we shall discuss below, the affluent neighborhood is also defined by absences-it is not just greener, it is less grey.
However, grey space is also marked by more than easily-identifiable physical structures and chemical toxins, such as airborne particulate matter and soil contaminants-it is the presence of profit-driven marketing (and targeted marketing specifically to the disadvantaged), the narratives found on billboards, sidewalk signage, the in-store magnification of unhealthy products, ultra-processed foods cleverly placed on the 'end-caps' of the aisle (e.g., sales of sugar-rich beverages, biscuits, or chips increase by 300%-400% when placed at the coveted end-of-aisle position [137] ). It is a place where you are likely to find discounted tobacco for sale, even in pharmacies [138] .
Grey space is thus an engineered environment that serves to insidiously reinforce unhealthy behavior. It compromises a positive psychological outlook and, ultimately, trans-generational health. Mixed into the story of the person in the waiting room are other characters. The 'health' alliances between multi-national purveyors of unhealthy goods-ultra-processed foods, tobacco, alcohol-and highly-trusted medical, public health, and government institutions are part of the 'plot' line [139] . The narrative is that these companies are there to help. They are concerned about that consumer with type-II diabetes in the waiting room-and they have got their back. Thus, there is no need to regulate, alter policy, or tinker with vending machines [140] [141] [142] [143] [144] .
This is a global narrative-it gets under the skin and into the alimentary canal; forensic analysis can identify neoliberal fingerprints and "DNA" in the microbiome of the intestinal villus and 'in the periphery', circulating as a measurable metabolome of the patient in the waiting room [145] . As pointed out by experts in public health, multi-national corporations and other commercial enterprises can maintain grey space and grotesque health inequalities by 'controlling the narrative' [146] . Often they do this with the aid of front groups and quasi-scientific organizations operating behind the façade of trust and 'science' [147] .
The McDonald's ® Meal Story
"I expect money like you walk into a room and turn on a light switch or a faucet, it is not enough" Ray Kroc, McDonald's Founder, 1973 (commenting on his massive fortune) [148] To appreciate how external ecosystems-political, commercial, and otherwise-interface with internal ecosystems to differentially influence physiology, we can consider the story of a single McDonald's ® Meal. In our story, two individuals will each consume a McDonald's ® Meal. One consumer is socioeconomically disadvantaged, residing in South Los Angeles, and the other is from affluent, leafy green Bel Air.
We note at the outset that South Los Angeles makes up only 6.4% of the 500 square mile City of Los Angeles area, yet it houses about 45% of all fast-food outlets [149] ; research also suggests that the neighborhood food environment is a strong determinant of overall dietary patterns [150] . However, the dominant neoliberal "think tank" narrative is that fast-food is "part of a balanced diet" and the rich enter the top fast-food chains as often as the disadvantaged. Thus, goes the narrative (based on research that does not quantify the specific foods actually consumed by the rich/poor in fast-food establishments [151] ), fast-food cannot explain health disparities and the disadvantaged need no special zoning protection, at least not from a nutritional perspective.
Shortly after entering the gastrointestinal tract of healthy individuals-regardless of socioeconomic position-the McDonald's ® Meal can promote oxidative stress, increase the expression of inflammatory genes, and disturb endothelial function [152, 153] . Increased oxidative stress and low-grade inflammation is a consistent response to other fast and ultra-processed foods, placing a burden on the cardiovascular and other bodily systems [154] [155] [156] [157] . The human body is capable of buffering against the detrimental effects of the single fast food meal; that is where the story ends for the neoliberal "think tank" and the unhealthy-product-industry front group. However, just as the total lived environment of leafy Bel Air differs from lower income South Los Angeles, the human biological buffering capacity does not sit on a level playing field [158] .
Biologically, the response to the McDonald's ® Meal interfaces with the background diet of the individual. The available research is robust. It 'tells' us that the disadvantaged consumer will likely have lower tissue levels of buffering dietary antioxidants and higher baseline levels of oxidative stress [159] [160] [161] [162] [163] [164] [165] .
The extent to which a single, fast-food-style meal burdens the circulatory system, and elevates inflammatory immune chemicals, triglycerides, and insulin, is also intertwined with background physical activity, body mass index, baseline inflammatory state, and of course, psychological stress [166] [167] [168] .
There is little doubt that higher levels of chronic, low-grade stress are experienced in South Los Angeles' disadvantaged neighborhoods compared to green (rich in both vegetation and money), billboard-free neighborhoods, like Bel Air; the emerging research indicates that neighborhood-level deprivation-low socioeconomic position and the entire package of grey space-is manifesting as inflammation, oxidative stress, disturbances to the gut microbiome (dysbiosis), alterations in the brain reward system, and metabolic dysregulation [169] [170] [171] [172] [173] [174] . Research shows that baseline psychological stress compounds the inflammatory and detrimental circulatory responses to a single fast-food-style meal [175, 176] .
The McDonald's ® Meal narrative continues. The individual from South Los Angeles likely knows, precisely, what it feels like to live with deprivation. We can glean the implications of those feelings from experimental research, and how they might influence choices in a visit to a fast-food outlet. When researchers induce the mere 'feeling' of low socioeconomic position (that is, among research subjects who are not impoverished), the result is greater automatic preferences for fast-food and higher overall caloric intake [177] . Subjective feelings of poverty, powerlessness, and deprivation increase calories consumed during ad-libitum meals-with a stronger desire to consume foods [178] [179] [180] [181] . This raises key questions about the environmental status signals, especially in childhood when eating behaviors are established (Figure 4 ). We can glean the implications of those feelings from experimental research, and how they might influence choices in a visit to a fast-food outlet. When researchers induce the mere 'feeling' of low socioeconomic position (that is, among research subjects who are not impoverished), the result is greater automatic preferences for fast-food and higher overall caloric intake [177] . Subjective feelings of poverty, powerlessness, and deprivation increase calories consumed during ad-libitum meals-with a stronger desire to consume foods [178] [179] [180] [181] . This raises key questions about the environmental status signals, especially in childhood when eating behaviors are established (Figure 4 ). Environmental cues that promote 'feelings' of social inferiority and powerlessness increase preferences for fast-food and higher overall caloric intake [156] [157] [158] [159] [160] .
Biologically, the mere induced feeling of low Socioeconomic position (SEP) penetrates the neuroendocrine system, increasing the hormone, ghrelin [182] . Although best known as the appetitestimulating compound, ghrelin is much more; it is a marker of chronic stress [183] . Elevated levels are associated with increased reward-seeking behaviors and risk taking [184] . Environmental cues that promote 'feelings' of social inferiority and powerlessness increase preferences for fast-food and higher overall caloric intake [156] [157] [158] [159] [160] .
Biologically, the mere induced feeling of low Socioeconomic position (SEP) penetrates the neuroendocrine system, increasing the hormone, ghrelin [182] . Although best known as the appetite-stimulating compound, ghrelin is much more; it is a marker of chronic stress [183] . Elevated levels are associated with increased reward-seeking behaviors and risk taking [184] .
The affluent consumer can easily retreat from experimentally-induced 'mere feelings' of low SEP. In our narrative, the Bel Air resident drives back to the homelands where fast-food outlets are zoned out, and where, the SEP research tells us, the background diet will differ. It will likely be higher in daily intake of healthy plant foods and a lower intake of ultra-processed foods [185] [186] [187] ; thus, these foods will circumscribe the McDonald's ® Meal later in the day and/or the next morning. The fridge is likely to be full of goji berries, acai pulp, and what not.
The biological stories of minority and disadvantaged patients are also found in studies of discrimination; research shows that feelings of discrimination are associated with higher baseline low-grade inflammation [188] [189] [190] . When subjected to experimental stress, individuals with higher levels of perceived discrimination also have a magnified inflammatory response [191] .
Research also tells us that the psychological asset of optimism is more abundant in privileged areas, like Bel Air; defined as possessing positive outcome expectancy for future events across life domains, it has been consistently linked to higher socioeconomic position [192, 193] . It has also been associated with lower all-cause mortality [194] , chronic disease [195] , and lower body mass index [196] . Optimism is a mediator between job stress and resiliency against depression [197] . Biologically, baseline optimism predicts lower rises in blood pressure in response to oral narratives that induce anger or sadness [198] Optimism, the research tells us, predicts lower baseline inflammatory cytokine levels and C-reactive protein [196] , and a lower inflammatory response to experimental stress [199] .
The asset of optimism is also linked to yet another aspect of our McDonald's ® Meal memoir; self-generated narratives describing positive events about the future (which is what optimists do) are associated with a greater willingness to postpone (delay) immediate rewards in favor of potentially larger benefits in the future [200, 201] . On the other hand, a narrative that describes negative events -like major financial stress (which is what those with precariousness face)-leads to a desire for small immediate rewards and less concern about the future [202] . Discounting the potential value of future rewards, and instead prioritizing smaller immediate rewards, is associated with socioeconomic disadvantage [203] [204] [205] . Why does this matter to our semi-fictional fast-food consumers? Because higher concern for future consequences is a buffering asset associated with preventive care and healthy behaviors [206] .
However, there is another reason why delay discounting matters in our scenario. The clustering of fast food outlets-the actual physical structures and what they represent-may increase delay discounting (again, meaning diminished concern for future consequences). Research shows that discounting the value of a future financial reward and opting for smaller immediate gains is more likely while answering questions in the vicinity of a fast-food outlet (vs. other food establishments). Moreover, in neighborhoods with higher concentrations of fast food outlets, respondents are also more likely to opt for smaller immediate rewards, wave off larger future gains, and have diminished levels of savoring (i.e., the ability to take notice of positive experiences, an asset linked to mental well-being) [207, 208] . On the other hand, images of (or actually being in) green space-think Bel Air-have been shown to curb delay discounting [209] [210] [211] .
Today, there is little doubt that a living wage is central to health equity [212] [213] [214] ; for example, emerging research shows that in socioeconomically disadvantaged workers, relatively small wage increases are associated with subsequent reductions in depression and other NCDs [215, 216] . Lack of a living wage or stagnant minimum wages in concert with a lack of welfare buffers can magnify stress and compound an unhealthy lifestyle (e.g., dietary choices) [217] [218] [219] [220] .
The odds that our Bel Air resident is working in a fast-food outlet are infinitesimally small. Not so for the South Los Angeles resident. Research tells us that socioeconomically disadvantaged individuals are more likely to live within clusters of fast-food outlets, and work within them [221] . Meantime, a gentle, soothing breeze blows in Bel Air; it is isolated from traffic noise and a concentration of fast-foods outlets. The story of global socioeconomic disparities tells us that they continue to climb; the life expectancy of the wealthiest US residents can exceed low-income individuals by 10-15 years [222] .
Redefining the Narrative
"With deep attention, aided by the envisioning powers of representation, the therapeutic goal of healthcare is within sight-affiliation with the patient as partner, advocate, one who accompanies and witnesses the suffering of the other. Whether meeting for the first or hundredth time, patient and clinician have a shot at joining in mutual recognition, coming to see and accept and support one another" Rita Charon, MD, PhD [223] Expanding the affiliation, advocacy, and partnership principles of narrative medicine into a global idea-one that promotes the ideals of personal, public, and planetary health-could transform the quality of life in the Anthropocene. The journey toward this realization will require greater exposure to public health, social, and political sciences within medical education. More than ever before, medicine, science, and health (at all scales) are political discussions [5, [224] [225] [226] [227] . However, in comparison to other professions and even the general population, US physicians show low levels of civic participation [228, 229] .
When physicians better understand the methods and sources used by commercial entities to undermine health-the ways in which operatives frame NCDs as, exclusively, issues of personal responsibility, and sow seeds of doubt in areas where there is scientific consensus-they will be better equipped to attend to the person in the waiting room [64, 140, 146] . The physician will more likely comprehend how the patient's narratives bump up against prevailing commercial-political-social narratives; the latter narratives otherwise press down upon the patient and take a backhoe to the notion of a biologically (and psychologically) level playing field [158, 230] .
In storytelling terms, patients with lifestyle-driven NCDs need to understand that they are being played by powerful players. Research shows that such recognition can increase agency. For example, when young people are informed that the engineered ultra-processed and fast-food environment is a matter of power, inequality, and food justice, they are motivated to change [231] . Reframing the narrative in such ways is far more effective than the delivery of rinse-and-repeat academic instruction on the importance of healthy dietary guidelines [232] [233] [234] . Moreover, discussions of issues, such as taxes on sweetened beverages, can underscore how these policies-in addition to their direct benefits [235] -are an effort to challenge the narratives of the unhealthy product industry [236] .
Clinicians advocate physical activity, especially outdoors in nature, and adherence to a Mediterranean-style diet. However, adherence to the latter-with all of its stress and inflammation-buffering components-is determined by income [237, 238] . Increasing numbers of Americans are holding down two jobs-reflecting the inability of one job to provide a living wage [239] ; the lack of a living wage, often referred to as 'in-work poverty', is an obvious barrier to adherence of the former, spending time outdoors in nature, and the realization of the oft-discussed 'work-life balance' [240, 241] .
Indeed, it is the personal stories of what it is like to exist without a living wage-their 'audacity' in demanding a doubling of US federal minimum wages-that produces meaningful change. The stories of individuals and communities living below a living wage can be found in Frank McCourt's Angela's Ashes, but there is also a horn o' plenty within journals sitting at the periphery of 'medicine' [242] [243] [244] [245] . The jargonistic term, semi-structured interview, belies the profound stories collated under its technique-narratives of distress in the ecological theatre [246, 247] . In the context of large-scale narrative medicine and 'evidence', it is important to ask whether or not research that drives decision-making is actually serving the person in the waiting room, or in the larger community [248] .
Conclusions
"Language is a guide to 'social reality'. Human beings do not live in the objective world alone, but are very much at the mercy of the particular language which has become the medium of expression for their society. The worlds in which different societies live are distinct worlds, not merely the same worlds with different labels attached" Edward Sapir, PhD, 1929 [249] "The background linguistic system-in other words, the grammar-of each language is not merely a reproducing instrument for voicing ideas but rather is itself the shaper of ideas, the program and guide for the individual's mental activity, for analysis of impressions, for synthesis of mental stock in trade" Benjamin L. Whorf, Research Fellow, Yale University, 1940 [250] Storytelling is a central feature of the development and propagation of culture. Select words used within the story can be loaded with power, and cultural meaning; in Westernized nations, the word, medicine, is certainly used 'for synthesis of mental stock in trade'. In the Anthropocene, where it is abundantly clear that human health is inseparable from the health of the planet, the power of narrative and storytelling is a critical consideration.
Narrative medicine is part of a contemporary movement that underscores the importance of the story in healthcare. Its basic premise is as old as the history of medicine-it is not novel. However, in its current form, it has been described more appropriately as a 'global idea' [251] . In our Viewpoint paper, we have opened discourse on the wider applications of narrative medicine vis à vis planetary health in the post-truth era.
The problem for personal, public, and planetary health is that the evolutionary survival value of storytelling can be co-opted by narcissistic, nefarious, neoliberal narrators concerned only with their own fitness [252, 253] . 'SciComm' ignores that reality at its peril. An understanding of narrative and storytelling can help health professionals of all stripes listen, bear witness to, and understand what is ailing individuals, communities, and the planet at large. Technological solutions directed at interconnected global challenges offer hope, but absent a 21st century planetary health narrative, we may, as Pulitzer-Prize-winning scientist, Rene Dubos, said "end up with a jumble of technologies and counter-technologies that will eventually smother body and soul" [254] .
